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strewn of nitrogen. After the solvent was heated to a mixture of 200 g 

of GMA, 45 g of HEMA, 5.0 g of AIBN,and 2.5 g of ME was slowly added over a 

3-hr period with constant stirring. After the addition was complete, the poly

merization mixture was maintained at 70°C for 1 hr. A mixture of 0.5 g of AIBN 

in 10 g of MEK was added, and the polymer solution was maintained at 70° C for 

another hour. A of 26 g of 2, 4-D, 25 g cell osol ve acetate , and 1 g of 

TEAB was then added and the reaction allowed to proceed at 70 °C for 1 hr. The 

addition of the above 1nixture was repeated three more times at 2-hr intervals. 

After the last addition, the reaction mixture was maintained at 70 °C for 2 hr. 

The product was isolated by the procedure described for the homopolymer 

adducts. 

General procedure for the hydrolysis of residual epoxy groups 

15. Polymer hydrolysis reactions were also conducted in an Ace 

glassware polymerization vessel. The following is a description of a typical 

hydrolysis procedure. The Poly GMA solution (100 g), which was prepared 

to the procedure described earlier, and 30 g of CA were placed in the 

reacting vessel under a continuous strewn of nitrogen. The polymer solution 

was then heated with constant stirring. A dilute acid solution was prepared by 

adding 10 ml of a mixture of 1.0 ml of concentrated H2S04 and 100 ml of 

CA to 40 ml of CA. When the temperature of the polymer solution reached 65°C, 

the acid solution was slowly added over a period of 1.5 hr. After the addition 

was conplete, the mixture was maintained at 70 °C for 0.5 hr. 

Uetennination of epoxy (oxirane) and 2,4-D content in 2,4-D/Poly GMA adducts 

(Per sonal Communication with Glidden-Durkee 1982) 

16. The following solutions were prepared for the detennination of 

epoxy content: 0.1 N perchloric acid (HC104); 25% w/v tetraethylammonium 

bromide in glacial acetic acid,and 0.5% w/v crystal violet in glacial acetic 

acid. The 0.1 N perchloric acid solution was prepared by adding 20 ml of 

acetic anhydride to a mixture of 8.5 ml of 72% HCl04 in 300 ml of glacial 

acetic acid. After the mixture was allowed to stand overnight, it was standar

dized with potassium hydrogen phthalate (KHP). Approximately 0.15 g KHP in 10 

ml glacial acetic acid was used. 

using the following equation: 

Normality-

The nonnality of the solution was calculated 

g of KHP x· 1000 

204.2 x ml of HC104 



The tetraethylammonium hrarnide solution was prepared by dissolving 100 g in 400 

ml of glacial acetic acid. 

17. To between 0.2 and 0.3 g of the sample contained in a 125-rrli 

conical flask was added 10 ml of acetone. The tetraethylammonium bromide 

solution (10 ml) and one or two drops of the crystal violet indicator were then 

added. The mixture was titrated with the HC104 solution until the color 

changed from violet blue to green. The epoxy content was calculated using the 

following equation: 

% oxirane (0)- 1.6 (no~lity of HC104)(titration ml of HC104) 

w1. of the sample 

A sample calculation of 2,4-D content is given below: 

% oxirane (0) -
16 (1-x) 

142 (1-x) + 363x + g of AIBN + g of ME 

where x is the percentage of 2,4-D in the adduct. 




